numerous geological formations. When these plants decay the selenium is returned to the soil in a soluble or available form.
There are only a limited number of locations where naturally occurring soil selenium exists in an available form. In most instances, where available soil selenium occurs, it has been supplied by the leaching effect of soil water or by decay of selenium-containing vegetation. Many workers have observed that nearly all plants, growing upon soils containing selenium in a water-soluble or available form, will absorb, metabolize, and store in their tissues variable quantities of selenium. This study was carried out to determine the amount and chemical nature of the selenium in certain range plants that were grown in the greenhouse on soils containing different amounts and forms of available selenium. All of these greenhouse plants grew at a satisfactory or near normal rate.
Review of Previous Work
The presence of different chemical forms of selenium in plants was recognized by early investigators as variable toxic effects were exerted upon animals by ingestion of different selenium-containing plants. Chronic selenium poisoning of animals is of two types commonly termed "blind staggers" and "alkali disease" and is discussed in detail by Trelease and Beath (1949 Beath and Eppson (1947) . The total amounts of selenium present in the dry plant and watersoluble fraction, along with the amount of inorganic selenium found in the water extract, were determined.
Amounts of waterinsoluble selenium and of watersoluble organic selenium were 264 HAMILTON AND BEATH obtained by difference. Amounts of selenium present are expressed as ppm based on ovendry sample weights. Considering the minimum sample weights used in some instances selenium analyses cannot be considered accurate to less than 0.5 ppm and fractional ppm selenium contents are therefore expressed only to the nearest whole number. The water-insoluble fraction is assumed to be organic selenium, Beath and Eppson (1947) . No attempts were made to determine whether elemental selenium was present in the plant dregs, as has been suggested by Peterson and Butler (1962) . All inorganic selenium compounds present are considered water-soluble under the extraction conditions.
Discussion of Resulfs
The common name of the plant and the amount and' form of selenium added to the soil along with the results of selenium analyses of the entire plant and certain plant fractions are given in Table 1 . Most of the plants were collected at the bloom stage of growth. However, a few species were collected at the prebloom stage. The moisture contents of the freshly harvested plants varied from 62.3 to 89.0 percent.
The grasses tested varied widely in their ability to absorb, metabolize, and store selenium. Indian ricegrass accumulated by far the highest amount of selenium with values of 526 and 546 ppm when grown on soil containing inorganic selenium. Western wheatgrass and rabbitfoot grass samples also contained large amounts. Nearly all grasses grown on soils containing selenium, supplied by powdered indicator plants, contained a much lower level than similar plants grown on soils containing inorganic selenium. The grasses contained from 12.5 to 36.6 percent of the total selenium in an insoluble or organic form. The major portion of the watersoluble selenium present in the grasses was inorganic in nature and this amount was not markedly influenced by the form of selenium added to the soil.
White blossom sweetclover was an efficient absorber and stored a relatively large amount of selenium whether it was supplied as selenate, selenite, or organic selenium. Alfalfa contained relatively low levels of 40 and 41 ppm selenium. The second cutting contained nearly the same level of selenium as did the first cutting. Under these experimental conditions both alfalfa and white blossom sweetclover plants collected at bloom stage, contained from 37.5 to 64.5 percent of the total selenium in the inorganic form. Plants of both species, when grown on soil containing organic selenium, contained 37.5 and 47.2 percent of the total as inorganic selenium. These results are not in agreement with those reported by Beath and Eppson (1947) since, they reported that both alfalfa and yellow sweetclover contained only organic selenium. Possible explanations could be variety differences in the alfalfa, variations in selenium metabolism between white and yellow species of sweetclover, or differences in selenium metabolism and accumulation by plants grown under natural and those grown under greenhouse conditions.
Fremont goldenweed is an efficient selenium absorber since plants grown on soil containing five ppm of selenate selenium contained 657 ppm selenium of which more than 40 percent was in the organic form. Tansy aster is the most efficient absorber of selenium studied and its tissues contained 8,078 ppm selenium when grown on soil containing 20 ppm of selenate. This plant contained 2,352 ppm selenium when grown on selenite containing soil and 720 ppm when organic selenium was added to the soil. The major portion of the selenium was water soluble and inorganic. Western aster plants contained 1,413 ppm selenium when grown on soil containing 20 ppm selenate as compared with 304 ppm selenium when grown on soil containing a similar level of organic selenium.
Alkali prince's plume, a selenium-indicator plant, accumulated a comparatively high level and absorbed organic selenium more efficiently than selenite but less efficiently than selenate. This plant contains only organic compounds of selenium irrespective of the form contained in the soil.
All the plants studied absorbed, metabolized, and stored selenium. It appears that the plants vary widely in their ability to accumulate selenium in their tissues. All species studied are able to absorb inorganic selenium and convert some or all of it into organic compounds. The majority of the plants are able to convert organic selenium into inorganic compounds. The ability of plants to absorb, metabolize, and store selenium in their tissues is important, potentially dangerous, and emphasizes the need to avoid growing food plants on soils containing selenium in an available form, since consumption of plants produced on these soils can be directly harmful to humans and livestock. Livestock consuming selenium-containing plants metabolize the selenium and some of the selenium is incorporated into milk, eggs, and meat products which are consumed by humans and other animals. Precautions should be exercised to limit, insofar as possible, the intake of selenium by humans and livestock.
Summary
All plants studied, when grown on soils containing available selenium in the selenate, selenite, 
